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(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE AND MANUFACTURE OF ITS REFLECTION 
LAYER 

(57)Abstract: 

PURPOSE: To enhance the brightness of display, contrast ratio 
characteristics, visual angle dependency of them, and the angle 
dependency of a light source and a LCD by letting the surface of a 
reflection layer be formed up by the close disposition of the spherical 
crowns of spheres each diameter of which is specified, and making the 
radius and height of the bottom surface of each spherical crown smaller 
than the radius of each sphere. 

CONSTITUTION: The reflection layer (reflection plate) 18 of the 
reflection type LCD includes projected sections 18A1 in a spherical 
crown shape in the shape of its surface 1 8A, moreover, its bottom 
radius a of each spherical crown is smaller than the radius r of each 
sphere, and the height t of each spherical crown is smaller than the 
radius r of each spherical crown. In a plane view, a number of spherical 
crowns are closely disposed in a honycomb structure, that is, in a 
hexagonal close packed disposition 6, and they are so disposed in a 
plane view that the density of the spherical crowns becomes highest. 
Moreover, the surface 18A is formed of metals high in metallic brilliance. 
This constitution thereby allows an angle formed by light coming in while 
being pivoted on the normal line with respect to the contact surface of 
the surface 18A, and each axis to be equal to an angle formed by light going out while being reflected, and each 
axis when reflection from the surface is considered at one point in the surface. Namely, light is regularly 
reflected at respective points in each spherical crown. 
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1 8 Ot;T2l$m*fiJcU *:^W^ffi0 S B*^I^T- 1 0 

ffip^ZLI-4 8 0 1 - 1 0 0, (ft) 
'^Sio An = 0. 1 0 5 5 o ^£=+4. 9) 
OSfeW- (BMLA103/4, (ft) =£ffc/*«) 4r 

2 . 0 w t %WM L fz k^^JE&Affii^X&ALXvS 
ifiJI l6tU SftffiJf i2->— A"** — x^BHaBBSr*^ 
Mfkffli (M*uv-iooo, (ft) y^.-^ 

A 1 1 **7t 0 

[0 0 7 2] Z<D±MZ4ft<D 1 StftlE 1 9 3o JCOLLifi 
OS#ttR 1 8 tttfXSf^ (LCD) 10 *t#fc c 

[0 0 7 3 ] l5Lt»f>htLCDIi, «*ffl]&Kl 
2/5^AML7t^:^^B B B ir/H 1 LXKttJf 1 8 

xsttu so^H a B-tr/n i *aiaL-cas*iia«/i^ 

ttllt-rs^, itii 4, l 5T*WJfW$tL5?KHlJl l 6ic 
J: s/^^^i"5o 5*Nf 1 8 T'S*t Lifcfiir/u 

1 1 ^SiaLfc^^rffl^L. LCDCOgSt^R^ay h 
7* Mfcfr l2 2 2 tC^aiJ^aSgT-a'J^Lfc q ffl^fii^ 
^7^4 3coiEfiffia<75**d»(bi£»*r^c^ffia{cE«l 

3 0 cmX»Jtf+4 0££«U i£(£[^l^£(Cmjf£}£ 

W3ftS(w^7fe-r5fiiafettm7t*T4 1 , 4 2Sr2#r£ 
ty7';M 3SB^RSfiE^5 8 O/u^^i^o 

£?!ctx, ^^ffisfeffi (Mgofi) (onm^mmL, 

[0 0 7 4] 7&eHJ§^ (T>mnm!±^ 4Vt*5J;5MI 
M3R^*rffi^X±E (±liai) *cflJESrEP»DLXK*t^ 



1fcffl¥-8 - 2 2 0 5 3 3 (9/16) 
9, Sfc, ^a a Bil^COfn^nm/±^0 Vi 4 Vt/^^J; 9 

yh7^ hJfcSrffi'J^Lfci: r^>, 12:1 XpSK , 

[0 0 7 5] (Jfc«M?»]i) UteMl (c*>lt5SMtKi L 
1 t*=^T/u=i-/u4:«S*Slli: LXHJSffl 

[0 0 7 6] Hifefi?iJlH«{CLX, SM$^yh7^ 
^> h7^ Mttf^(C9 : 1 tHjSSCTl t-S. 

[0077] ^7t, 5tt«*ffoii#i±*-f 2 scommx 

fflSLfct:5, 3te8a<Z>A*hft 3 0° XI 5 0%, 6 
0° XI 2%<kHJ£ffiJ 1 w5Stfi± *9 fe(Si ^R*r^Xfe 

[0 0 7 8] (HJf&ffl 2 ) 0 . 0 3 ju mi^TcOir 

Jid&ffiU ^.iCX 1 2H#SJ«;«R$-£, Ltf>Sf&, 1 

[0 0 7 9] ~OSi£;ffl^X, ztf y # — HCX, 
O. 3mmJ?(7)Sfi*raL/-c 0 l^5S, 

61!:, 351&XTA"^ — A£ 3 0 0 0 A<nmm^M 

[0 0 8 0] * ? LX»ib^fc*^i£CTcoS*l-Ji<^SSt 
**ltJ6CTlP«. 112 2 <Dm\j£^l<z£ vmfc\*tzt Z 

nxv^SC<bASfllKX#fco BI2 2 tcj3rt5ffilS 

cOAM^^r3 0° ^f,6 0 B t:titi^Lfc^ 15, 
S*t^« 15 0%fc, [f3«{C^ffi^J 1 O^tt^^^CI? 

^feXfoo/c 0 

[0 0 8 1 ] L^5», m^ffliJS^ 1 2 <^ LT§i_2C 
«-T i 9 *T F T^-^ 2 0 A-M-#S«Srff* Ufco 

[0 0 8 2] #7^SffiW±liy- hfE/^ 2 4 , 

If -^iSftiEai 2 5 , TFTi^aOA^Ml, L***ft 
Sffi^Si^ I TO£ 2 0 0 0 A^g]?!:tSHL7t h 

[0 0 8 3] * 9 LX?#bnfc 2tft:^StgSrffli/\ ^ti 
660S^{^Sa^]HS> LX^iEIEf^te^^Tga^l^ J AL 
S-214-R14 (fg D n a^, (ft) 0*^=^^») 



%mm6 0 0 AiC-C^fiTU 18 0ti:Tl8#r B 1*ML, 

[0 0 8 4] L^si, 3U£<*j i ^m^tzmikmMz* 

-Y9^ttS-8 11 (i©D P a£, (1*) Tt/u^v^^V 
Si) ^8wt%»lt, iRlrc t'y 5^1 . 2//mt4 

mMm^mt, ^^mmm^^m^m^^x 

mm&i 1 f^liCiiA P Sr#fJt LT*3IJ£0iJ«O LCD £f# 

t 0 ^^mmn mi 7 {z^-mmttev gh-p cwco 

[0 0 8 5] ^ffi^ij 1 f^HL ^igffltf) LCD 

fKiilJS^ coHlSomEE^ 1 5Vt45J: o^T F TM|^ 
*^yf^lT4I (^WIS) MmEESrSUlOLti: 

BBJS^tf>H«HIfflffi;&S OVt 1 5Vi45i5TF TSf^- 
Srffl^T^B (±BiSS) i:8E&MLT3^h7^h 
JtsrS'J^Lt <t Zol5 : 1 £ £ fc&TiKt Ml«r^ L t a 
[0 0 8 6] (^££#<J 3 ) El 1 3 {C^j-«fc 3 iC, ft^lij 
StSl 2 i:*lTS]S-tS 1 3 0 . 7 mmf(?)i/7X|S^ 
£H \ — jj(Dmfa 1 2 IC^-T V*i 1 7 5 m m, X 
5/im, 7^fvS4 8 0*^ I TO^ F^^^Sg^i 
iSl, 1 3 lw^-f 175/im, X^<— X 

5/zm, ^^^tS 2 0*^1 TO^ h7-f /li^r^ 

[0 0 8 7] &*<D&&1 2, 1 3{CiEfaH£: It, *° 
])4 \ K£ft#J (gi?n« , A L - 1 0 5 L (ft) 0 * 

<7>iafaflf (c^fti 1 2 a *T*h S« l 3 cois^mic^ffi 1 
3aW^C^7^Lt, L^5t, ftfti&ij£4£ 
1 2 tCgigfHKttt 2 3 i Ltgg8 /i mCO ^ ^ a /U 
(ffip D n^ (ft) «tK7t^>^#a^) SrftflTSffii 
OO/mra-lCtMU *H6lSSl 3^^S!l**«« 

v —>%\fflmzxMf&Liz a i:r^i^cy-;^ 

SfilIt4x^^iiXN-2 1 Offish , = #3CI± 

ft:^ (1*) SI) -cfos, 

[0 0 8 8] L^£&, mjf£2tfcOS« 12,13 Sr« 



ffl?8 - 2 2 0 5 3 3 (10/16) 

fc^ frit T , SffifW E£ ri* 89 1 £S« ffl BSW so S S i: ^ L < 
45± 9M±L^ib 1 8 O c CT'2 0#f^^L, *H5£ 

^ y ^ JSSW** ZLI-4801-100 (ffip n n^ , 

TO) ^A^v^'Offi,, An = 0. 1 0 5 5 o Af = 
+ 4. 9) ■ ^JE^A^i-T^ALf^/I 1 6 <h L, ffi 

mm m >— 9 — > <d m n a & stasis u v - 

1 0 0 0 (jffiS*, (ft) y^-y^;H) i^Titih 
L, *II^^Jc7?LCD{C^V^^vS B B s ir/u^^#f- 0 

[0 0 8 9] L^5f&, «»UftI&« 1 2^mi^ y ^7=- 
'>3>t8 4 4 nm(0fi8ifi y # — tfM^ NSL 

(ft) Bllli) 1 9 fr EI 1 3 (a) iZ^-tjjfaizyt 
Ml 9 a Sr^fc-frTftSH-ftfco £t, i^td, ffiffiiltg 
1 9<7>^®[c, (gftffil 7 Srl2(c:^-t-*f$]^®i|xtt 1 7 
a Sr^fc-a-rBJSftJtto L/5>3f£, StffaStE 1 3 (D9Ym 
5IJ£^JlT'^§SLtS*rffil 8 ^SSfl-g^b-ttt,, Bfi 
^fritCiS, ffiHSr^SP^iattffiftflsRT Z -206 

m&&. (ft) *«Eftfi8x*», Bjff*i. 9) &m 

[0 0 9 0] : : tt{#f>^c$HWJOLCDOSlt 
ffl'JS3Sa*C9JS: Lt„ *H5£#'J(£> L CDIiii6l:*t 
>- (aEE*fnSDLT^<f:V^flS'C*:)8 4 4 n m) 

»y^f-^3y(t^J<^Lti^ot\ fl 

ft^^lHgiJtC^o *HJS0«"ei:S:. l/3 2 0 dutyl 
ttJCTlEffijLfc (*5a«flEii. ^2. 5Vtfcofc) o 

afJ^Lttr5, SM*fi4 2%i:i«^ffi:-Cfe v , Sfc, 
^® (^ffij*) ^m^^i: LTSIt^^ffl^L, n>-h 
7^HtS:i$lti:5, 2 2 : 1 <tS*TS5^ia-C 

[0 0 9 1 ] (HJSCT4) USSWl (r*5{-t^SWJB 1 8 

tts mm. ttmzx*mw<D5iMm (R*t«) srf^su 

to *t, HffiCT l {^rf^^Lt^al-tr/^tc^Jg^il P 
4$(CLT, *3iS£CT^Stt1KS:ftS v^^-ttr, *Si£l?'J 
COL C D£ri#t 0 



[0 0 9 2 ] :3 LT#<b*lfc*HlS<JiJ^RWJi^RW 
[ 0 0 9 3 ] Sfc, Hffif? 1 ) 1 |il]«itc, #3M£fin|<75 LCD 

i'j^LfCo ?BEB%Ji^*oeniDfliiE^4 vt«5 «t 5m i m 
ii7 o%i^jfieij i puffcAtm^itiofco 4 

fc, S^/f^^f^D®/^ 0 V t 4 V 5 (CM I 

M^T-^^^T^H^iCmS^Pn^DLT^V h7^ hit 
SrffliJ^Lfct CL^, 1 2 : 1 ^±#^fi£S:#7t 0 
[0 0 9 4] (HJS0IJ5) 0. 7mmlf 

"CI 2 0 mm X 9 0 mm<Dtfy ^Stg±(CttiS^ 6 0 c 
pstf)#y7^»HL-l 100 (8SS£* Cf*) B 
Slft/SSi) £6 0 0 A<OJ¥3f-C*fc s > = — h U 5 

0 p. mc^K^^cO^Sttfei^-^^yu^ ^ □ /u (jg 
(80 «7kvr-f */H±) SrfttFTU Lt!p 
0. 7 mmUt' 15 0 mm X 15 0 mm(7)SSr 
i:lc«-ti:«S<fl L*^bSffifi#*f6];c^7>r K£i±fc 0 
JBE^TPSffiSr^U 1 5 0 C C, 2 B#P H 1<7>fifr«£m \ 
#y 7; *Bfc§riaffc<*-t*\ JC«^(?5®ffi^S:affi_h(c|l 

ao(£i^aw{caria 1 sc^-t-j; 5 ^^-^^«5tic 

[0 0 9 5] L;o>3?£, ~ ^0±{C^^TT /U- ~ ^ A 

5000 mil, rn^i:fii:ir^(/7;!/^^A 

OdbSBirWU KMffili&«3tiR<OS>5A 1 HW^* 1 ?, 
titmit^mWiZ^-X ^WifitciEM^ixaSt^^Sti 3 . 

£<, *fc«S^dbSB£Jl^^*Sctt, t5(S2pa<CDfl*(c/i 

[0096] ceo o{zLx&btitz*nmm<n&ttffi. 

[0 0 9 7] ^SfJiJ^fWltX H2 5coffliJ^»-eS*ftE^ 
S*t*^M3lLfci::5, 3 0 0%i*^lS:?SL, ft 

z5F^A#t&£3 0° ^^6 0° ic^^TSiJ^Lfci: 

fc^^6osw^^^®^^r^ B s B^^^^^D'l:j[±4 v-c-6 



#F^^P8 - 2 2 0 5 3 3 (11/16) 

tl2: 1 >^fE£-^L/c 0 
[0 0 9 8] *3USiy'J^SWtSliHJi£CT l , 4(D 

j3 5 SSic&2> 0 
[0 0 9 9] (HJfiM6) jli6flflj2[SI«, fftS^o. 0 
3 m maT«0t7 S ly^fi^SrzkicffijHU Hffi^'J 1 T- 
^/-cSWSSrmicoSi: LT-t^ilc^S U ^rfiT- 1 
2^1 L^Sfg. 1 1 0 0°CT^ 2 B#fflfe£ U 

[0 100] i^SS:»atLtfflv\ t/u^-^aIc 
tO. 2mmJ5^gt££f / FMU *HJ6fl3J^S#t«Srt# 

^ -tt x 2fc ^ (?< j <n m b b b ai =f- * t# 7t 0 
[oioi] mmm 1 fcPH%ic ii2 2 tcin-ri'j^i?, 

£»«<OK#t*£MSLfci: 3 0 0%i49, * 

fc, 12 2 <D^tmAHn^3 0° 7^<b6 0° (C^xTiij 

[0 10 2] Sfc, *^J6£W«0*KH B Bir/^SW^(i6 
8 % £ ^ < , ^>H^^htktl2 : It ^ffif^'J 1 [WJ-ft 
fCS^M^^LfCo 

[0103] ^iiiSOTcosWffiiiSiag^ffi^rss-ca? 

•9, *aait*ffi{ci 9*SijSStf»J^S*ttS*:^:iicftS-r 

M6«&f±J&»£ 

[0 10 4] (H*£0ij7) 2-tfc(75 0. 7 mm/?<7} # v ^ 
Sffi 12, I3^t\ -*<7)*ffag« 1 3 (C[g] 1 4 

(a) , (b) IC^-T «t I M3i^2 0W#S-tSSr 

f^fiELfco Hi 4 (a) (S-lj3»C0«ffi^Sr^L, 1 
80jumXl80|i m<7)—m^m®£[Z^ ^ a -ffltl 1 

B-T^c Hi 4 (b) (i*S6*^ffl«l 3 1 (D&Vt&Tjk 
LTV^^ 0 ilj^®:ii4 8 0 (X 3) x 3 2 0"Cfco a L 
^fl'lSSl 2 i: LT, Ell 4 (c) , (d) 

(c) , (d) (OTf J:^^xn-2 7Y, 
27M. y7y2 7CW3fe^ib? l i:6^7-7^/^- 
2 7^tSffi*ffl^5o #^^/^^-{c«-^LrW?^^ 
7F^«1 2 1 ICITO^ h7^71i 1 4^jg^g$ixS 0 

m&mimm. 2&<nmmi2, 13c, iE^in>L-c 

AL-1051 ( («0 0*^=fA» ^r^^^ni 
tfi 1 2 1 , 13 1 IcBlgiJ, tiElS. L . tufS ITO^h7^f 



I 



18 0" igfc/j: 5 7 trv^LT, L^5», ffiS 

/mm 2 iCTlBrtfcU M^StE 1 3 <Z>*2j|j3c^«« 1 3 

i j^iatr 5 mmm^mnu^Bntzmm^—^^^—^ 

Wli:l»^'>ffl^^XN-2 1 (Z#IE 

(ft) 84) XhZo 
[0 10 5] LfrZ'fk. Mia2tSc^SffiS:«ffiffi^StlS] 

ttcote^i^L< #5 <t otof±Ltefrb 1 8 o°c-e2^ 

£^-f ^^tffi-Z LI-4801-100 

( 01*) >^v>^>SL An = 0. 1055 o &s 
= +4. 9) iClfe(?)MLA10 3/4 ( (1*) HI 
fb£K) £2. 0 w t %^PL7t^coSrSffi7±AffiJCT 
TiALT^tfUf £: I, ffllSJa 52^— /w*^ — ^<2B3nS5 
«r*^i»5jift:»flf uv - iooo asfi£, (■») 

[0 10 6] HjSSCT 1 *Hl£0iJ^LCD^SS=r^ 
= > hit£r [H2 2 tC^i-a'I^T-ai]^Lfc 0 

if SI^^^^OtE/^ 4 V t ^ S J: 9 M I M^Srffl^ 
T£® (±®3R) {cmjESrHMHIL-C. SW$«:3 6%t 

> h?* hkt&MfeLtibZZ, 9 : 1 tfiife-Cffi^fE 

[0107] mmms) nnmimm. o. 7mmj? 

"CI 2 0 mm X 9 0mm<7)^7^SS±i-8S/5 s 6 0 c 
ps(7)zK!)7^»HL-l 100 (BfS£, (t*) 0 
iHtJ&M) ^6 0 0A^S^^3-hU 5^*5 

S: 0 . 7 mmft 15 0 mm x 1 5 0 mmOiilriJ: 
&U±{c«£i±fcg4££^U l 5 0°C2 9$r a 1^^/«^ : ?T 



t&mW-S - 2 2 0 5 3 3 (12/16) 

[0108] ta>£?&, ttsa* 120'cps^yr^ 

;iHL-1100 ^iMdfaHi IT 6 0 0 AcDJ?^ 

i5o°c, 2mm^m^n^\ # 

i.^5 0 0 0Alf I, *HJ£0iJ<OS*tt5^#fco Stt 

[0 10 9] r^^#t«costt^^M2_2_^Sy^^i-j: 

4 0 oyo^HifiCTiaiS-iSv^ffiT'feofco £fc 0 E12 
2_lcjott-53taS'^AS4-ftSr 3 0° d^6 0° {c^Tifi 

f5Zt^t^5ItdS^5 0 L^L^sb, lift * 

[0 110] ZCORftffiSrHlifi^Jl^^-fe^^SfflL. 
122 tC^-ra'J^-C^^^Stt^^I/^ > h 7 * hit 

^srsy^ L/c^m, &Mmi± 7 e%t mmm 1 

vM!£#fc 0 *fcffiSJS^ <£>£P*n*JE;& s 0 V£: 4 v coif 
-&ic?#<bix5*=> h7* hcoJt*ffl'JSL)tt ^o. 1 
2 : 1 iiftl/MiS^fCo 

[0111] 

5<nyF7^ hit(75i«V^SltS!LCD^^S,"C-t 5o 

[ m 1 ] *ftw<DRftim<nm&&wfi'rz>b<ox\ 

(a) f^¥Sll> (b) teA-ASfeKiB^SBEEL 
(c) iiB-B^{^ffi9^fS[l 

[ H 2 ] *^P^^LCDtO«igcO— WSrSlW-rSBfSia 
[ j3 ] (a) (b) m£3g<^SW1gcD*it, Rt^KSt 

12) 



^m^S - 2 2 0 5 3 3 (13/16) 



[[14 ] *&w<nfctttm<n&m<DtfFm*:$im'rz>mm 

[ 16 ] **^<OSWJi^^ffl«rl!iM-r5lBfrlll 

[ 17 ] *^P^coSMIl^-@SW't : *i±i#t-r5 7fe^i:b^ 

[18] «*<7XE#*S<oE#t^o&*|, ftffilftJK (w) 

[ 19 ] a/r<7?S*fS!LCDOig:#t^. ^>f.^*M£ 

[ no ] *mw<7)frftmcDm&j:Wi&mwi-z>m 

[ 111 ] *ISW^-*lfiMS:ttWi-S b^T*. (a) 
(*LCD£>WrffigL (b) (c) (d) (e) lispffiSk 

[ 112 ] *|gP^(75ffi<D||ffi^J^«tE«jS*KB^i-5 
CQT\ (a) li^pmia, (b) ^Wa^^nl^coipffil 

[ ii 3 ] **w^teo*i6WS:iftM-rsb<o-c, 

(a) fi¥EEL (b) liWrEEl 

[ 114 ] (a) (b) (c) (d) l**^m(D{\h<nm 

*<*J£RW-r5¥flSEL fcrtiL (c) fiKWrffiiaS:* 

t?) 

[ 115 ] ffi^K^I^ T Nl L C 

E C BSL C D^Wrffi«it*RWi-5ia 
[ 117 ] SMfc B B i^K'*oPC-GHSLC 
D oo»fS«if SrKB^-j-S 1 

[ us ] vtM<Dmikm^^x*foz>GH~HOMom 

L C D^Wfffi«iSSrBlW-r S 1 

[ 119 ] Sejfc^Jffift^ili^-CfcS 2J1SGH-HO 
MOSLC D<7)Kfrffi«££!ft^-f 5! 
[ 12 0 ] ee3fi<^^ H B B ^^^^T^oGHS!LCD^Iff 

[ 12 1 ] 1_2_0 C/Tf G HS L C D ^S^il^f^ 
t" 51 

[ 122 ] sat*, = v h?^ hbtcnmiTz^zmMi-z 
m 
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